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Human research participants
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Reporting on sex and gender

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Blinding

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

The patient population's characteristics reported in Table 1 includes the sex of the partecipants. The cohort studied includes

both sexes and is balanced (64 females, 66 males, divided in 3 subgroups). Sex was determined based on self-reporting. The

analysis was performed in an aggregated form in order to obtain a suffient numerosity and a consequent statistical

significance of the results. In a follow-up study, given the currently ongoing enrollment, a sex-based analysis will be

`performed.

The only relevant covariate characteristic was the age of the control group differing as compared to the pre-cachectic group

(62.7 ± 12.9 vs 68.0 ± 13.3; P= 0.04). The cachectic group did not differ from either the control nor the pre-cachectic group.

Information on drug use and co-morbidities was collected and did not show any difference among the groups.

From 2015 to 2020 consecutive patients with colorectal or pancreatic cancer and control patients undergoing surgery for

benign diseases were enrolled at the 3rd Surgical Clinic of the University Hospital of Padova. No selection bias is present,
since the sequentiality of medical access was the only criterion.

The research project was approved by the Ethical Committee for Clinical Experimentation of Padova (protocol number 3674/

AO/15).

Sample sizes were calculated using size power analysis methods for a prior determination, on the basis of the SD and effect size previously

obtained using the experimental methods used in the study. With a type I error of 0.05 and a power of 0.80, we calculated the minimal

sample size for each group to be at least six mice. Considering a likely drop-off effect of 10-20%, we set sample size for each group to eight

mice. To reduce the SD, we minimized physiological variation using mice of the same sex and same age.

Outliers were identified using ROUT (C1=1%) and excluded from the analysis.

For ethical reasons (3Rs principles of animal experimentation), animal experiments were not repeated, unless performed with a different
outcome/endpoint. The survival experiment in C26-F mice confirmed that niacin improves macroscopically animal health, even if the survival,
likely depending on tumor progression, did not.

In the animal studies, all the mice were randomized and allocated to either the vehicle or the niacin treatment. In the human study, being

observational, the allocation was based on internationally accepted diagnostic criteria.

The investigators were not blinded given their involvement in both group allocation and data collection / analysis. In an ideal condition,
blinding is desirable in every research experiment. Unfortunately, the current study was performed in three independent small research units,
therefore blinding would have required the inclusion of people with inedaquate skills with potential technical errors that would have
negatively impacted on the quality of the results. Moreover, the experimental work performed in the three independent labs producing
consistent results partially supports the fairness of the analyses.
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Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

Eukaryotic cell lines
Policy information about cell lines and Sex and Gender in Research

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

AMPK (1:1000, 07-181, Millipore, polyclonal), p-AMPKThr172 (1:1000, #2535, Cell Signaling, clone 40H9), GAPDH (1:10000, G8795,
Merck Sigma-Aldrich, clone GAPDH-71.1), LC3B (1:1000, L7543, Merck Sigma-Aldrich, polyclonal), NRK2 (1:1000, produced in Dr.
Gareth G Lavery’s lab, polyclonal), OXPHOS Antibody Cocktail (1:1000, ab110413, Abcam), PGC-1 (1:1000, AB3242, Merck Millipore,
polyclonal), PINK1 (1:500, SAB2500794, Merck Sigma-Aldrich, polyclonal), Puromycin (1:1000, EQ0001, Kerafast, clone 3RH11),
TOMM20 (1:1000, ab186735, Abcam, clone EPR15581-54), Vinculin (1:2000, sc73614, Santa Cruz Biotechnology, clone 7F9). Goat
anti-mouse, goat anti-rabbit and rabbit anti-goat HRP-conjugated IgGs (1:8000, Bio-Rad). Mouse TrueBlot ULTRA: Anti-Mouse Ig HRP
(1:1000, 18-8817-30, Kerafast, clone eB144).

AMPK (07-181, Millipore): western blot analysis on rat liver cell lysate.

p-AMPKThr172 (#2535, Cell Signaling): reactivity was determined by western blot analysis on C2C12 cells untreated or treated with
oligomycin (0.5 µM).

GAPDH (G8795, Merck Sigma-Aldrich): cell line (HeLa, JURKAT, COS7, NIH-3T3, PC-12, RAT2, CHO, MDBK, MDCK) lysates were
separated on SDS-PAGE and proved with 1 µg/mL Monoclonal Anti-GAPDH Clone: GAPDH-71.1

LC3B (L7543, Merck Sigma-Aldrich): whole extracts of human HEK-293T cells (non-treated or treated with tunicamycin for 48 h) were
separated on SDS-PAGE and blotted.

NRK2: the validation was performed by the researcher that produced the antibody and published on PMID: 28752046

XPHOS Antibody Cocktail (ab110413, Abcam): western blot analysis on isolated mitochondria from mice brain.

PGC-1 (AB3242, Merck Millipore): Evaluated by Western Blotting in mouse BAT extracts. Western Blotting Analysis: 1:1,000 dilution
of this antibody detected recombinant mouse PGC-1, as well as endogenous PGC-1 in 15 µg of nuclear extract and whole cell lysate
from mouse brown adipose tissue (BAT). Immunogen peptide blocking completely blocked target band detection. Validation was also
performed by the authors using mice with muscle-specific overexpression (PMID: 36388980).

PINK1 (SAB2500794, Merck Sigma-Aldrich): western blot analysis on rat testis lysate (35 µg protein in RIPA buffer). Primary
incubation was 1 hour. Detected by chemiluminescence.

Puromycin (EQ0001, Kerafast): C2C12 myoblasts were starved of serum and leucine for 2 hr and then IGF-1 and leucine were added
to the medium of some of the cells for 45 min. Puromycin (1uM) was added to the medium of some of the cells (lanes 3-6) 30 min
before harvest. Puromycin incorporation was analyzied by western blot.

TOMM20 (ab186735, Abcam): western blot analysis on PC-12 (rat) and NIH/3T3 (mouse) cell lines.

Vinculin (sc73614, Santa Cruz Biotechnology): direct near-infrared western blot analysis of vinculin expression in K-562, NIH/3T3,
NTERA-2 cl.D1, HeLa and C2C12 whole cell lysates.

C26 carcinoma cells were a gift from Prof. Mario P. Colombo (Istituto di Ricovero e Cura a Carattere Scientifico National

Cancer Institute, Milano, Italy) and used to induce experimental cachexia. The in vivo use of these cells is well established

(doi: 10.1016/j.semcdb.2015.09.002.) and adoped in our lab in the last 15 years. C26 cells are not commercially available.
Prof. MP Colombo obtained the cells from the laboratory that originated the clone in 1975 (PMID: 1149045)

No authentication method was used.

C26 cells tested negative for mycoplasma contamination.

Not used.




